<3440 - PREYMESSHE  biomed. cnjournals.com  Progress in Modern Biomedicine VoL18 NO.18 SEP.2018

doi: 10.13241/j.cnki.pmb.2018.18.008

fidiaglpit 2 RIBEDRI KRR 2HEH STAT3 B VEGF #&ikiysgmi *

FNBRAE LR E E W & W EEW
R PRI BEAR T 2B e s Fa 712000)

BE BR: FFRAREST 2 A Rm KR AR F 8 E R T 3 (activators of transcription 3, STAT3) & e M & A ¥ AT
(vascular endothelial growth factor, VEGF ) & ik #93% s B AUH) . ik BAEHE SD KR 55 A, R A S48 3 A5 A AR A s iE
SHERF WAL F (STZ)HI4E 2 BB R R K RAER 20044 B8 3T AL, ¥ Rk &+ Ll b R IE Sh 4L, 4B JRJRiZE S 4L K R,
AT 8 B MR BB, 1 A RAT T . 4 s dE 24 h UA BUN . Scr 64 % 4 ; 4] 52822 VEGF STAT3 #= STAT3 mRNA
Rk, G5B 5 B AT RALAR I, ¥ R R ML K R 4k 24 h UA BUN 7o Scr 3 2 37t % (P<0.05); 4 fmiZ 321 K R w4
24 h UA BUN #e Scr ¥ 588 i % #5202 T % (P<0.05) , 4R m-2#4 K 5B 4148 VEGF.STAT3 #= STAT3 mRNA #) %A &
-3 4 (0.417£ 0.121),(0.527+ 0.139) = (2.86% 0.32), 34 4 iE # *F 18 20 B 2 3% #m (P<0.05); #5 fk 5% 15 3h 40 K &, B 4842 VEGF,
STAT3 #= STAT3 mRNA #4 %% 34 5] 4(0.225+ 0.076).(0.298% 0.082)F=(1.74% 0.25), ¥4 45 Jj o 23407 &k Y (P<0.05) , &5
8 A BGE Fh A B P B R — R R EE R, AR AP AL T Ak S5 TR B 4848 STAT3 mRNA & & ik, 4 STAT3 #= VEGF &
FKE21T .2 BB B B BB S ; B REHiAG ; STAT3; VEGF
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Effects of Aerobic Exercise on the Expression of STAT3 and VEGF in
Kidney Tissue of Type 2 Diabetes Rats*
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ABSTRACT Objective: To investigate the effect of aerobic exercise on STAT3 and VEGF in kidney tissue of type 2 diabetes rats
and its mechanism. Methods: The model of type 2 diabetic rats was established through 55 SD rats fed high-fat diet together with in-
traperitoneal infecting after a low dose of STZ. The rats were randomly divided into normal control group, diabetic control group and dia-
betic exercise group. The diabetic exercise group was intervened of exercise for 8 weeks. We examined blood glucose concentrations, 24
h UA, BUN, Scr, and the expressions of VEGF, STAT3 and STAT3 mRNA in kidney tissue. Results: Compared with normal control
group, the blood glucose concentrations, 24 h UA, BUN and Scr increased significantly in diabetic control group(P<0.05). The blood glu-
cose concentrations, 24 h UA, BUN and Scr decreased significantly in diabetic exercise group than in diabetic control group (P<0.05).
The expressions of VEGF, STAT3 and STAT3 mRNA in diabetic control group were (0.417+ 0.121), (0.527% 0.139) and (2.86+ 0.32)
respectively, and they were significantly higher than normal control group (P<0.05); The expressions of VEGF, STAT3 and STAT3 mRNA
in diabetic exercise group were (0.225% 0.076), (0.298% 0.082) and (1.74% 0.25) respectively, and they were significantly lower than di-
abetic control group (P<0.05). Conclusion: Aerobic exercise could protect renal injury in type 2 diabetes rats, which may be related to
downregulate the expression of STAT3 mRNA, and decrease the synthesis of STAT3 and VEGF.
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ALHE T 5 JAK2/STAT3 {5 Sam A ¢, H Al AR WARIE .
ARG 8 i WA SRz Bl X 2 BUBE PR R U 4140 VEGF
STAT3 HI STAT3 mRNA FIk BRI , R 14 41z 2 ik 155 IR
TR BB BV FIAIL .

L BRI i3

11 HRBEABEENEISHA

fe ekt SD R FRL 55 AR FitE 140-170 g, 55 DU 7 B2 K 2%
LB 55 1 SD K RZIE MR SR 1 G, L AL
IEF X IRAL(15 ) A AR A (40 ) o 1EF X HRZH IR
Tk, AL LA A AR (X AR 66.5% . R [
2.5% JHEHE 20% J#m 10%MAHERER 1%). 5 JB)G, di i
AR 12 h, B IEETEST STZ( 35 mg/kg-bw), 155 1 )5, 4
FERE R IS LR, BEPLIMEZ 16.7 mmol/L 1) 8 AR K
o KB 1 RS, Z Mo, BEPLINAE= 16.7 mmol/L 4
BRIy o K 32 FUHERR R (8 B9 T BB RIL 7 Ay i b ot G
HAWEIRE s, % 16 H.

B RS I8 & E O HEE WM AN S0 WERIRE
B R REA 3 KRAM A E R VIR, 14T 8 JRI 3% 6 Ay Y
ORISR 15 m/min, $54E 30 min; 55 2 A
HHE S 15 m/min, 35 ZhEAIEER 22 60 min; 55 3 J&] B in 3
20 m/min, 4% 60 min; 25 4 J&FF 45 L 20 m/min 5 2 5 5 HE AT
Yk, BPIEFNTE 60 min, &5 12350 6 d, HfFE: 8 Ji,
1.3 &{LisfRmE

4% BUN Scr 5% H H shAE b Hr(GI5E ;24 h UA SR
KA REVE (ELISA VR )WIRE o SER0H% It S Uil 15 11 T
1.4 SERT3E3EES PCR(RT-PCR )47 SAE STAT3 mRNA K3k

R HH Trizol i) b2 K R IER mRNA J5, #F173i%%
A cDNA, SRH] PCR 4 B4 I STAT3 JE[A K 4 Z:B-actin
FEFK-, AT : 94 ‘CHIAEH: 4 min, 94 ‘CAE 305,55 C
Bk 20,72 CHEM 25 5,55 ‘Cil k 255,72 ‘CLEM 305,35 4
PER T SEHL AT AR T GER EE (CT H),, MM HEAEE 3
W, L B-actin ZE[K NS, ZEFAHXTRIBRLL 2 Y{HITE
53T

12 IBHAE
% 1 STAT3 mRNA #A B-actin mRNA HI5| 415 51
Table 1 Primer sequences of STAT3 mRNA and B-actin mRNA
Gena Name Primer Sequences(5'-3") Segments(bp)
STAT3 Forward: 55GGCACCTTGGATTGAGAGTTC3' 142
Reverse: S'CGAAGGTTGTGCTGATAGAGG3'
B-actin Forward:5'GCAUAGCCUGAUACCCAUCGA3' 420

Reverse: 55’CGUAGAGAUVGAUVACGAGCG3'

15 REERNEFERNEE STAT3 1 VEGF ByFki%

AIEYI R 1.5 pm, YIRS EK; WOKBEYI R 5 min;3%
H,0, KB F/KMFE 10 min; & 5 IHARIH Y] 5 10 min; fii—
P (1:200, Fadi A STAT3 4144 ;1:300, Sadi A VEGF $ifk ), 4
CTHFE 24 h; N HRP bRic i) —dt (Edife 1gG),37 CHHE
15 min; DAB W €6 K, i 01, B8, AL BEALER] [ 5 5K,
kU] HBEMLIERE 5 ASPLETHE A (400% )iEF T 5 , BLE 241,
A3 5002 B JUEZH £ STAT3 il VEGF #uy2s S o7 B 32 38 AR
WOGRE(A),
1.6 Western blot 3% #&'S A STAT3 #1 VEGF gi3Ri%

FREGHS > B ELH UM A 300 wL ¥ i 48 1 R,
vk A% . B3 30 min i ,4 °C 12000 r/min 2.0 15 min, Y 4E
LI o B W 4 SDS-PAGE HLJK )5 %15 28 PVDF JiE, 5%
BSA ¥ E A 1.5h, JA STAT3 —#i (1:1000) . VEGF —¥i
(1:1000),4 CHFH TR, YEMLE N A HRP FRic i — Hdifk, =
JEIFE 1.5 h, YEIEJE A ECL Wi aii% ., A Image J #f4-X}EA
ST AT
L7 SitZEa

ST B R SPSS 17.0 G- ak - Ab#, Frf Bk ¥
x+ s T, 2] HLBCR BB 3 22 0105, P<0.05 SR
WEE X

2 &R

2.1 KER—MHRR

TEH T R R BRORS MR UL R AT, B R, OB R R
FEEERELF . RN ZE AR BB B 21K £ IR R
JBE, R4, SRR SR , B H G SRR M,
WEPRIF 12 sl K BURS PR DL, shPE A IR B OK & R £
PRAEAR IS A AN )RR o
22 FHAKXFMEREHNTK

B PR Ze i A R BRI 25 & 24.86% 2.08 mmol/L, #1E
B R 2 DA B T (P<0.05) ;22 8 JEl A Rz sh)a , B IR e i 3l
ZH K R & 58 21.47% 1.64 mmol/L, FOME R & 20 B il
FEAIR(P<0.05)(F 1),
2.3 &4AKE 24 h UA BUN, Scr jy354L

W PR 42 8 41 KB 24 h UA BUN F1 Ser (#1557 543 510
(50.69+ 4.15 mg). (17.65+ 2.43 mmol/L) F1 (104.38+ 4.582
mol/L) , Y545 1 & %o HE 20 BH (5 74755 (P<0.05) ; 28 8 JEI A iz 3l
J&, FERRREZE sl 4K Bl 24 h UA BUN Al Ser 9 & 439k
(43.62+ 436 mg). (11.83+ 1.74 mmol/L) H1 (75.24+ 3.29
wmol/L) , 54t bR 4 20 B PR (P<0.05) (3£ 2).
2.4 'ZHE STAT3 mRNA Fikpyas{L,

W PRI 22 0 41 B IE STAT3 mRNA AHX ik 50 2.86+
0.32, B IEHXHRLA W | F I (P<0.05); 45 8 G LB 805, b
JRI%IE Eh4 B JIE STAT3 mRNA %326 0 1.74+ 025, %



- 3442 - PREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine VolL18 NO.18

SEP.2018
PRI L TR W iR 9 (P<0.05) (3 3)
%2 BHEKFRMAE.24 h UABUN,Scr HZE{L
Table 2 Changes of blood glucose, 24 h UA, BUN, Scr in three groups

Groups Blood Glucose (mmol/L) 24 h UA (mg) BUN (mmol/L) Scr (?mol/L)

Normal Control Group 6.76+ 0.53 11.28+ 1.63 6.92+ 1.21 30.29+ 2.47
Diabetic Control Group 24.86% 2.08* 50.69+ 4.15% 17.65+ 2.43* 104.38+ 4.58*
Diabetic Exercise Group 21.47+ 1.64* 43.62+ 4.36% 11.83% 1.74* 75.24+ 3.29*%

Note: comrared with normal control group, * P<<0.05; comrared with diabetic control group, “P<<0.05.

%3 BEKREM STAT3 mRNA RiXHZH
Table 3 Expression change of STAT3 mRNA in kidney

Groups STAT3 mRNA Expression
Normal Control Group 0.83% 0.14
Diabetic Control Group 2.86x 0.32%*
Diabetic Exercise Group 1.74% 0.25%

Note: comrared with normal control group, *P <<0.05; comrared with

diabetic control group, “P<<0.05.

2.5 Z4A40 STAT3 GRIEHA LD FME
TE R HRZH B WIEZH 2R STATS 4y | i PR 63k £ B4
TEG /NG I R A, Yeta AR (B 1-A) s BRI 2 'S

LAY STAT3 Gl U B 1 2 3R 55 1E 6 %) AL B S 3, m AL
AR A T (0 G I S AT 3 A /N (8] 1-B) s IR

E S ALY STAT3 Gl SN FH M ek e bl s 2 e 21 A
WD, AT LA B € G N, BE A A RO (9 40 A1 T B /N
(K 1-C),
2.6 EHH VEGF AR =M=

1E S AR ZH AT UL\ 4020 VEGF 4 g i PHAE 36 ik R 2845

AT /INVE T B A0 B A 240 M, B P 3R S A € (8] 2-A)5
VR 96 224 B 2040 VEGF Fis R W 358 , vl UL /NG b iz 2
53 A 3 2o i £ B SR (18] 2-B) s W BRI 38 s 41 41
21 VEGF G35 Sy B g5 , T Ul 1 e 4R 43 A 7 /D s (0 A o
6 B S (] 2-C) o
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Tmou] Lol o (el Ty % EF " G2 @ ":'" y 3 "\, e, Y Lo
N bl b - O At B » ™ 9 ® 4 &
O R Yuse S © ae T e R 0 P e M T e
o My izl o’ oo J'Wp. ¢ 4 o & 2.9 "
L » 2 ofles o ® of- o= %% , e | @ Tom Hi. N0 »7e%e ®
& o ab..,_ L) 2 0 .."r A L RS e s @ pe a3 b Q_l.9 s ®
se % » aim‘-"ﬁ:\ < s F = T et 8 P b R —\"35;: ey B l&.}' s
r ° ”’f‘. A l‘c‘". ® 2 | e N o' 0%e® . ;‘ . & ',.- - e o e .“
% . ‘I...n“ -7,*."’ | bees ..U (S ‘.,:'.\ ;‘.-bl.\ ey L » S./‘ ®
’ ™ 2 ."& ne Ve~ % > » P‘. !. :’I.‘, 7= f:"‘. e ‘.. o' & "\ \ 4 Jovd
.4‘ g ., . = - A !‘\ -" '-.. ey ) .s‘..., B <l - aVv aa . "‘3
| BAKXRBHSA STAT3 FiAEkFEL(x 400)
T AEEIRE ; BAERBRFHAE; CHERFREIE
Fig.1 Result of STAT3 immunoreactivity in kidney (% 400)
Note: A: Normal control group; B: Diabetic control group; C: Diabetic exercise group.
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Fig. 2 Result of VEGF immunoreactivity in kidney (x 400 )

Note: A: Normal control group; B: Diabetic control group; C: Diabetic exercise group.

2.7 'B4H%8 STAT3 1 VEGF Western blot #6245
Western blot 455 Bos, MEIRIG 41 4140 STAT3

FIVEGF & A 35 8400 (0.527+ 0.139) Fl (0.417+
0.121), ¥y % 1E H X B 41 B 380 (P<0.05); 4 8 JH A Hiz 5l
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S5, WEPRRIE S4B 44T STAT3 H1 VEGFE %5 AN 63k 247
F14(0.298% 0.082)F1(0.225+ 0.076 ), ¥4k s 2 20 B i
FEAIL(P<0.05)( 3. % 4).

———— R <

STAT3
— S — VEGF
- -- GAPDH

& 3 ZAKRZHE STAT3 #1 VEGF kMK
Fig.3 Expressions change of STAT3 and VEGF in kidney
Normal Control Group Diabetic Control Group Diabetic Exercise Group

3 9HE

W GRS 5 0 SRR PR 15 T R B M R E , TP E e e A
AR, L AL i A 5 4 I B 30 41 2F SRRE BN A AL )
AR LR AL VR A Aok i3z B AL 49, JAK2/STAT3
{5 W H R E e KA E SRS ETERE —, T
TS5 AR T 38 R TR  7ERE IR
B 5 R R T AU, o STAT3 AR M55
PR T A 5L, 48 JAK2 SRS, IR AN AME S S A
PN DR 3R R TR B R SRR R HE AR AR Y, T AR
COL RIS i ' I A X AR P s K BRU I 2H 21 TAKUSTAT {553
BRI, K I s B AC % v A Ao 410 DI PR o A R 221

% 4 £AKRFR B STAT3 #1 VEGF FikiyI L
Table 4 Expression changes of STAT3 and VEGF in kidney

Groups

STAT3

VEGF

Normal Control Group
Diabetic Control Group

Diabetic Exercise Group

0.142+ 0.054
0.527+ 0.139*

0.298+ 0.082*"

0.106+ 0.048
0.417+ 0.121*

0.225+ 0.076**

Note: comrared with normal control group, * P<<0.05; comrared with diabetic control group, P<<0.05.
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